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DETAILED ACTION 
Information Disclosure Statement 

1. The information disclosure statement (IDS) submitted on May 2, 2005 is in compliance 
with the provisions of 37 CFR L97. Accordingly, the information disclosure statement is being 
considered by the examiner. However, please note that US Patent No. 5,248,698 to Jenkins et al. 
has not been considered. There is no information available for such a patent. 

Drawings 

2. The drawings submitted have been reviewed and determined to facilitate understanding 
of the invention. The drawings are accepted as submitted. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claim 1 1 is rejected under 35 U.S.C. 102(e) as being anticipated by US Patent No. 
7,042,631 to Smith etal. 

5. Smith et al. describe a phase shifter including a hollow core optical waveguide and a 
means for varying the internal cross-sectional dimension of a portion of the hollow core 
waveguide (see Column 42 Lines 23-29). 



Application/Control Number: 1 0/533,433 Page 3 

Art Unit: 2874 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

8. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
No. 5,428,698 to Jenkins et al. in view of Smith et al. 

9. Regarding Claim 1, Jenkins et a al. describes a hollow core MMI device including a 
multimode waveguide (20) coupled to multiple fundamental mode waveguides (18, 22, 28) and a 
means (36) for shifting phase in the fundamental mode waveguides (see Figures 1-2 and 10 and 
Columns 4-6 and 14). Jenkins et al. does not describe a means for varying the cross-sectional 
dimensions of a portion of the fundamental waveguides. Smith et al. describes a phase-shifting a 
hollow waveguide by varying a cross-sectional dimension of the waveguide (see Column 42 
Lines 23-29). At the time of invention, it would have been obvious to one of ordinary skill in the 
art to use the phase shifting means of Smith et al. with the MMI device of Jenkins et al. The 
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motivation for doing so would have been reduce losses from optical signals entering the phase 
shifting means. 

10. Regarding Claim 2, Jenkins et al. describe the waveguides having a square cross- 
section. 

1 1 . Regarding Claim 3, Jenkins et al. does not specifically describe the internal surfaces of 
the hollow core waveguides coated with a layer of reflective material. However, such coatings 
in hollow-core waveguides are well-known in the art. At the time of invention, it would have 
been obvious to one of ordinary skill in the art to use such a coating with the combined Jenkins 
et al. and Smith et al. device. The motivation for doing so would have been to reduce attenuation 
of the waveguides (see Jenkins et al. at Column 9 Lines 10-15). 

12. Regarding Claim 4, Jenkins et al. describes the device formed in a semiconductor 
material (see Column 4). 

13. Regarding Claim 5, Jenkins et al. does not specifically describe the device formed in 
silicon. However, the formation of MMI devices in silicon is well-known in the art. At the time 
of invention, it would have been obvious to form the combined Jenkins et al. and Smith et al. 
device of silicon. The motivation for doing so would have been to utilize common and efficient 
manufacturing methods. Further, it has been held to be within the general skill of a worker in the 
art to select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416. 

14. Regarding Claim 6, Smith et al. does not specifically describe means for varying the 
cross-sectional dimension of the waveguide as a MEMS actuation means. Smith et al. describes 
the means as a piezo electric transducer (see Column 42 Lines 24-25). However, piezo electric 
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transducers are commonly formed as MEMS actuators. At the time of invention, it would have 
been obvious to form cross-section varying means of Jenkins et al. and Smith et al. as a MEMS 
actuator. The motivation for doing so would have been to utilize common and efficient 
manufacturing methods. 

15. Regarding Claim 7, Jenkins et al. describes the MMI device used in a routing device (See 
Column 8 Lines 6-10). 

16. Regarding Claim 8, Smith et al. describes the means for varying the cross-section 
dimensions of the waveguide arranged such that the fundamental mode is varied by application 
of an external force (see Column 42 Lines 3-30). 

1 7. Regarding Claim 9, Jenkins et al. describes an optical router including at least one 
fundamental mode input waveguide (18) coupled to an MMI beam splitter (20), the MMI beam 
splitter coupled via multiple relay waveguides (22) to an MMI beam combiner (24) having 
multiple fundamental mode output waveguides (28), where the relay waveguides include a 
means for altering the relative phases (36) between the beams propagating through the relay 
waveguides such that radiation from the fundamental input waveguide us selectably routed to 
any of the output waveguides (see Figures 1-2 and Columns 4-6). Jenkins et al. does not 
describe the means for altering the relative phases as a means for varying the cross-sectional 
dimensions of a portion of the fundamental waveguides. Smith et al. describes a phase-shifting a 
hollow waveguide by varying a cross-sectional dimension of the waveguide (see Column 42 
Lines 23-29). At the time of invention, it would have been obvious to one of ordinary skill in the 
art to use the phase shifting means of Smith et al. with the MMI device of Jenkins et al. The 
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motivation for doing so would have been reduce losses from optical signals entering the phase 
shifting means. 

18. Regarding Claim 10, Jenkins et al. describes an optical router including a plurality of 
input/output fundamental mode waveguides (202) and a plurality of relay waveguides (206), 
where the router is configured to receive a beam from one of the input/output waveguides and 
divide the received beam into a plurality of beams, via modal dispersion in a multimode 
waveguide region (204), into a plurality of beams coupled to the relay waveguides, where the 
relay waveguides include a means for altering the relative phases (36) between the beams 
propagating through the relay waveguides and each relay waveguide is terminated with a 
reflective means (208) such that radiation is returned to the multimode waveguide region and 
routed to one of the input/output waveguides (see Figure 10 and Columns 14). Jenkins et al. 
does not describe the means for altering the relative phases as a means for varying the cross- 
sectional dimensions of a portion of the fundamental waveguides. Smith et al. describes a phase- 
shifting a hollow waveguide by varying a cross-sectional dimension of the waveguide (see 
Column 42 Lines 23-29). At the time of invention, it would have been obvious to one of 
ordinary skill in the art to use the phase shifting means of Smith et al. with the MMI device of 
Jenkins et al. The motivation for doing so would have been reduce losses from optical signals 
entering the phase shifting means. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry T. Rahll whose telephone number is (571) 272-2356. The 
examiner can normally be reached on M-Th (8:30-5:30). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272-2344. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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